Introduction
The subject of this paper are the drift-di usion equations involving Maxwell's equations describing the charge-transport in semiconductors, see 4 is the electric eld, which is assumed to be parallel to the (x 1 ; x 2 )-plane. The magnetic eld H has in this case one component in the x 3 -direction. D k ; k ; R denote the di usion-coe cients, the mobilities and the recombination term respectively. "; are the dielectric and magnetic susceptibilities of the semiconductor device. The unknown functions ; E; H depend on the time t 2 IR and the space-variable x = (x 1 ; x 2 ) 2 . Since E(t) depends continuously on (t) with respect to the L 2 ( )-norm, if Poisson's equation 1.10 is considered, a direct application of Gronwall's lemma in 5] yields uniqueness in the case of Boltzmann-statistics in the current-equations as considered in 1. (1.11) depending nonlinearely on the densities and the electric eld. The aim of this paper is to show that under mild regularity assumptions on the initialboundary-data there exists some p > 2, such that every weak solution ( ; E; H) to 1.1 -1.9 obeys E 2 C( 0; 1); L p ( )) (1.12) This regularity property for the electromagnetic eld will be su cient to complete the proof of uniqueness of weak solutions in the two-dimensional case. For this purpose some spectral-and regularity properties of the two-dimensional Maxwelloperator corresponding to 1.2, 1.3 and the mixed boundary conditions 1.4, 1.5 are given in the second section. Here, a result on fractional order di erentiability of the gradient of weak solutions to elliptic boundary-value problems with mixed boundary conditions 11] is used. The results from the second section are used in the third section to show that there exists some (small) s 2 ( for all x 2 with some > 0 independent of x.
In the next section concerning some regularity-properties of the two-dimensional Maxwelloperator assumption 2.26 on the dielectric and magnetic susceptibilities can be weakened (0) k 2 H 1 ( k ) with "E ? 0 = r (0) k on k (3.38)
Next it is shown that (0) k is constant on ? N;k in the sense of the trace. k r'ds By 3.37 this implies that (0) k is constant on ? N;k .
Therefore, we nd by adding a suitable constant some k 2 H 1 ( k ) with "E ? 0 = r k on k for all x 2 . De ne 0 (x) = P N k=1;x2 k k (x) k (x) for x 2 .
It follows from 3.39 -3.41 that 0 we obtain: 4 Uniqueness and regularity for the drift-di usion-system
In this section the regularity and uniqueness proofs for the system (1.1)-(1.9) are given.
It is assumed that the coe cients D k ; k and " belong to W 1;1 ( ), and that D k ; k are uniformly positive. Now, it is shown that 1.1 -1.9 have at most one weak solution ( ; E; H). Assume ( ; E; H) and (~ ;Ẽ;H) are two weak solutions to 1.1 -1.9. 
